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THIS 1S UNEVALUATED INFORMATION

CONSTRUCTION OF T
oF LONG-HA

TEN-SHUI- -LAK-CHOU LINK
T RATLHAY, 1952

[c‘onwt: This report on the construction of the T'ien-shui--"
Lan-chou link of the lung-Hai Railway presente information from an
article by Hreiu Wen, published ip the Octover 1352 iusue of the -
monthly periodical Kung-ch'eng (hien-she (Engineering Construction).
Tt also lists grarhics material on the game line, publiashed in the
September 1952 issue.of Jen-min Hua-pac (Feople'e Pictorfal). .

A summary of the artizia by Reiu follownss

The 7{en-shui-Lan-chou line 1g the lag 1ink in the Lung-Hal Rallway
which connects China's graas Northwest =2ith the centrel portion of the coun-
t-;. The Novthves| has valuable power, agricultursl, end mineral refOUrcas
which are esgential o the country's {induatrial development. -The ex%enaion
of the line Into Sinkiang, will help to tring China and the Soviet Union ‘
closer togather n politisé and exonomice. Hence ‘he urgency for the cons C

atructicn af this line.

Ao Route ot Line

Starting &t T'ien-chuf, the line follovs the tanks of the Wel Ho, past
Xau~-ku, Wu-skan, and lung-hei, for & distance of 150 kilometers, Beyond Lung-
hef, %t proceeds iIn a northwesterly direction through Ting-hsi and Yu-chunq to
Lan-chou.  The totel length is 35C kilcmeters. When the maln line is finished,
n brauch Line will be tuilt %o Lin-t'ao, aince the vallsy of the T'ao Ho is a
rich area. O-lginally the people of Lin-t's: presged hard for the T'ien-Lan
lina to pave inrough Lin-t'an, dbut technical reasons made 1t imponsible.
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' Among Yks serious natural obstaclex enzountared on the route betveen
T'ien-shutl and Lan-chou vera three Rounmiain gerges {1} a govge veginning

T bl kilometers west of T'len-shui, vhere the Sarraln presented difficulitiec

simiiar to those at some points on ihe Fac-thi--T'icn-zhut ieer (¥} the
Yuan-yang gorge, 4-5 kilometers long, lying not far weat of Wusshany {3}
the gorgs of the Yellow River, 1C-kilometsrz long, hetveen Bsisng-haid-tzw

- and Tung-kang-vhen. A nuzber of large bridgei were required ko wpan the

valieys between the two ridgen at elevatiors mure than 2,000 eeters higher
than the elevatyon *f T'len-ehul. Twe long tunpels vere vequirad, one

" several hundred matera long Jat Ch u-ert ~ck‘a7, ani cux 2 Riloweters long

2t Ta-ying-lisng 1,570 meterss. To gain the pecassary elevation, the
Erignment at one section ham Benda and Teversed curver similar in §m L)

[ the fiiament in 8o eleciric btuil, the track paseir; over ikaelf at a bigher

level. For 1% kllogeters, the lite passes AJTos® An ares vractieally
destitute of vater) and what watsr there 1, §& xeither potenie »or it
for lorometive “oilers, Several ftens of high Tridges cdtew Qeap -oulliey

“1in the lossw =oil region. Deposils of letrftue and tomlders aloug the banke

" of 4he river courEss Vere encountersd At Dany pointy.

ot & et et

| B. Revistd Standerds

Standards zn the line wers vevized ax fallowe:

Least radiue of curvaturve: B eguale I meters, sguivnlent to D equals

© 3 Aegrees &Y minutea,

Maxtmem radient: 12 to 1,000 {includisg the curve reduction ratie).

Length of Transition or aasement Curves: Originally set at 50 meters. .
Ta couforn pore clozely %0 the ntandard set by the Mintstry of Rallvays,
this vas lengthenel 1o GO meters. The mwaxitmum elevation of the outer rall
03 & curve, represented by “E," uas 125 milliaete:s. This was fairly close
40 the Ministry's Sigure of 150 millimeters for "I" and 150 metera for "L
{l=ngth}. R .

Dirtance Peiween Siationa: On the average, tha original dfatauces vere
o0 grant and weva purely arbitrary. It was desided that a standard traln ™
chould be able to cover the dirtance betveen “vo ndjacent stations, in either
directior in 36 w nutes; or allewing for waweual clvcumstances, (n 38 minutes.
Thia would mean that the rational distance between two consecutlive stations
uauld he 7 < 8 kilometers. Hence it was decided to locete flag stations,
whers traina could pase each Qther, halfway between *wo regilar stations.

Diatance Betveen Water Tawvers In. - was gat at distances requiring
ot more than €0 nminutes runcing time, in eitber dirsction, betveen one wvater
tower and another tover.

Minor Modificnticna Adopled:r

1. On curvee, the elevation of the cutesr rnil and the w Hbening of the
distanc.e between rails should commence at Lra bhaginning of the transition
curve ard gradually insrease Yo its end. :

2, Preferably, railwsy ztatitons should be located on stretches of level
straight treck. Bu% on 4his lire, !+ wae difficult o mest ‘hle requirement
in all cuses. Conseguently, (Y was d-cided %o permit, where necessary, the
location of stations on curves having & mwinimum radius of survature of
metera, or on gradientz of from 0.5 to 0.7 percent. Entering ard depariing
tracks ehould have an effect.ve length of 650 meters. In & statlon ysrd the
center-to-center distance between tracks should be 5 meters for the main
tracksa. : R H
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- The width of the crushed stone readved should be 5 me! The ele~
varion of he roadbed

rers
ould be cne meter ~hewve the level land on either side,
and not less than 1/2 meter above the high water mark.

L., Vertizal curves® Where whe gradfen: rhangs is more than 0.5 percent,
the upward concave ghould de twice es long as the upward convex. Where the

gradiernt change 1s 1.2 percent, the upward Ionvex should be 24O meters long,
ang the upward concave should be LBC metzrs long.

Eridge loada: The congtructionof 4ll bridge pierszand ebutments for
srructures should conform to Chung-hus Scunedule No 26. The super-
atructur=s, for the : = tructed an accordance with Schedule

Y anticipsted traffic, and
the future 1f end when the

3 pc—rccnt, "‘n*‘ n:ufr ?"
over 300 meters long Tun

n»ﬂ n' rhw ends anl in "he

midéie for tunnes

¢ ndcr 5robabl) should read
"ever”'/ £00 meter: lopg must be provided with @ ventilatien snaft Tunnels
overs 3 'C?O aeter: long wust heve feacilites for ms:.‘:mir:al y forced ventile-
s ian
. Lator Feree

The of this progret wai due to *he wae of army troops who
WELE OrEn 1igh level of politicsl consciouspess, and were readily
mottle n Lxr;g,r- number: They were hignly effeccive on large-scale grading
tasks sl 4s deep cuttangs. (oempared with tnem, vilian peasant lasbor was
not economisul, Place their work vas constently being interrupted by the agri-
cultural vaskes of *he changing »cusons Good reculls were achieved when local
goverrment agencles et contracts to orural arours for edcavating water cisterns.
The major part of « work of a technical rature was done by regular teams of
trosmed road congftruction workers ecuinred with machinery such as bridge gungy,
woorts ef e army vailway corps, anw of the flrst tection of the Engineering
furesar  Alttough some jobs were iet out te scmmercial contye~tnrs, it was con-
stantly nesecsary 10 guard against thelr Aeation of the peszant laborers.

n Tectinizal Froblems

There was an ares 150 kilomevters
and nrs far as

ong, extending from west of TuLw-hsi
e water was tcarce, muddy, salty, and
Yeeiecyp,  Ir twe uther areas, the water was cnly @ Litile lzm; cbjectionable.
Ay grﬁm et s ~r., swert wuter Wwai found at Saveral p:Hr'-) such &5 that near
Ma-ho-chien, at Kuan-men-k'ou, ani at the Kan o peur T'ang-chtz-pac

souries

irzes of good water were negligible in quaneivy

Han-ts'eo-t1en, whera <}

, tut these

sunt 150 kileme- sra freom Lang-hs two surples of water weres Secured
anl senat to Feaping Tor dna"y.u. s In every ’..,CC'C' grem: of the sample water,
thare wees 72 graw- and 1k 2 r cotively, of mudl and sand After evap-
centin, CRAare Wik a resinus g ane 7 oprams, respectively This re-

Sidue vns found to nontain, Na NO3’ Ca lNO.{}g, NF)C_, tia Ci, Co 30y, Na i CO3,
Na~CO,, €n (:03, and traces of 21ron, magnesium and aluminum For every
metri® ton of water, there were 7 kilograms of scale. On the scale of hard-
ness, one aample was 84 .8 and tnhe other 132 Permenant heréness was 31.3 and
121 a, resnectively  This water was more sslty than  sea water., Where such
water wns thrown on the ground and evaporated, 1t l2ft a crust like hoerfrost.
Tnis weber would not support, grass or trees, and neither agricultural products
not farmers werce found in those localities,
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Tt genersl, A 10€omOtlve TUCHIRG CD& Eiraight Jevel track requires from o2
£0 U.ey metric tong of welev vae Cidee biYematar of Arstance. L thas “baa
water wers uted, Sher everyday the wo4ter vl EIveiate  ow SY0 to 330 ~at-
ties of scale, whizh would econ fauss the LoeQmatives 10 explidde.

1. Locomative Water Supply

Thers ~re three places where the WslY gupply provlem was maat acute,
33

namsiv, &b Vad Y82 {iGh Lo, 3T 25) phasaely another vame for Hamg -tiusyacfy
. Rl X ) IR -¥ > S
Ting-not (228 26, 33 35, amd Chterg-keu=1 i7% Yo, (% WA and o 2ther
[iales Nhere 1% Wa: ONiy A “1eela Lek: arutea  AY oach of_these stabions, the

o0 e 2,00 feief met i tonR.

& th got) water {100 elzewkore, even

pes Sor bringing R the water would

cuit, Bf a0t impossalle, i get the
13 be u LNt ARUDNUT eXPORTR. AR

wonels LU BT VRYAr WS found even

1~ sait the Taysr of loess 301}

daily raiuirszent of gord wnter uas
Tnie wae sapplied By using & Proon 12 -
though thlft vas very expenlve. o ¥
L even moTy eFLans L¥eEibee AT var il
paspe amd ootive piver, ant Balhtenans e »
eiiaxpt was Zade to drive 3 well ¢ ThUeng
AL a dsprk OF UG meters At i1ater, gAdLUg
A% tnat poInt el TVt “hitk

g e
-

pL Tepetiurticn Wik Wntes Surply

ctmzn:  The tocel pecpis AL e I.ENRIE water, Cfes S1974TDR Are
crmiler te fry walls, siopsd Like > W watsr dar, ssd Nave SApRCILY of appTiv .
e . 2oy mrzavatize. they o0 male Walew segrt By apply-
ool L =aver®el e tha raFoy TERLLT, EVET] e 3 3
L pperntre T Startieg ~wIZ LBteT uutrDl ot Seterii wrm Tilles. Toe mmeter
af cisterma :akt Be suffiziert *7 zeet epa Lemal Tesip until 18 Rel TSINS
seaton.  The 2aily coansumphion of waler pTT sxd-yiiuel intrrar wves limited Lo
5 oov & Rilogrars. Thue, tuch elstern t2ull ~upply vater for 2,000 to 2,500
wan-iay. of aver. Te aczezpli<h the amoust of rmcesaary Nork an tho ratlway in
thoes are y ¥hich wers depondert upin sigten watar, thowaa fourd sxmt 11,000
cigteyrE wers rejquirsd.

Artesian welle. Water {rop theas welle was uzed vhen {t vas ochtainable
fe the vicisity where bridge acd eulvart. work woa baing dens, When not other=

wine chtalirable, water Va3 rrought in Ty tratin

3. Lapdsliee.

2o svoid lanlslidee 6T the callagse of *he «tde walls in de p cuttings,
ok was found advizable £9 ut Ay wore extariat 8¢ the ¢gp =0 that the side
slopes weTe lmsz gle®p, ard the surfaces lefe soac’h Tne vractice adapted on
‘his i Wwas ‘hat the altpe rhonld zat be steeper than A fallowe: (1) for
coltd rock, Y0 1 3, {2) for locve rach, t/2 3 1, bmd {33 Jor Tim anroh, 3/b

Whewn the matara °U the mycavated material vre unifons,. Lty wea onsy O
&n o proper slrpe 'O prevert landelides; but wasn ¢ yaried, e.g., boulders

H
5 oac:l pemetraled by wate:, then spotial precdatimary rensuret hid 0 he

MellLods ugel o e warree ar Follows g

a. Dip chamnnel: oY 3ttebes t3 dtvart vater frop the etd walla.

t. Flate #3d or sper or glopea tI protect ggatnet

s. Puilc berriers. with or withoas qupport of stakss, at a rnter of

tevsls on A slcpe to inter:.pt Lo mzcumaisatiin £ ersdel material which might
L a large aandalii- .
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2. LAy storne fazing to covear the auriace o the alope. Whers two
or more layers of rock are interspersesd with toft material that is likely
20 gilve way under prersure, rake ocut the zaft materlal and €111 up tae space
with concrete or with stone grouted with cement.

. Build a succesaion of stone archex nn the aurxface of ihe slepe
wvith opsn paved gutters to take away xurface vatey vithcubl erosion or absorpe
tion.

f£. Butld retaining walls, Howevar, larvge relaining valls are quite
expengive.

g- Whers the szount. of exrvavaticon ivjuired 10 secuare proper side
slepen 10 & deep cut weuld be very greal dus ta the instability of the mate«
ris), a minloum of excavation vaz zade; that i#, the etde elopes Were left
very eteep; then retalning walls of aurtabls heipht wers tuilt ard bridged
over with a ooncrete arched ro:f.  Barth uas then £12led tn on top, properly
graded apd dreined. This rocf formel & tuarzel and ne diturbance o traffic
1% apticipated at this point should any lard-iiles 92tur tudaequently.

By T A narrrv river vailey, 17 1% was prastizable t¢ do 8¢, the
aligrasent of the trac, was Ahifted near *he &ige of the river, thue reducing
the amount of excavaticn and cunkeguent probavility of lardilides, The com-
parative advantages and disadvantages of thia courss had o te cavefully
conriderel and dalanced tefors dectding the hest vay to meat & given aituation.

1. Where other means *o aver: landalides were izpractis ble, an ors
dinary turnel Bad to be made.

). 1There vere places vhere, tn the rainy teason, loose earth, sand,
and  ravel, trought down by water, vere apt to flow and bury ‘he track, or
chetruct culverts. In such casea, an open-cut tunnel was butlt, or a bridge
construnted i{nstead of m culvert.

4. Depacits of Detritue

Extentive deposita of desritux were frequently encountered during the
2omatra t e of thie line. Even under ordinary conditicpa the Jdrainage of
such arear 1e& A probles, dut the torrents of the railny seasonA will merfously:
threaten the tracke laid across suth depcat*:. Therafore, the -ractlice has
bean to avold such places as far as poasidic  T1 impossible, tie plan used vas
L3 ¥ayee the grade and cross st a higher leve ; aithough this vas not an ideal
Jourae to follow  The naxt gest plan vaz to butld a numher of small bridges;
in this case, the  wrruopulation 3 fand and gravel or silt in the pasamges
balow thie bridges must be dug away f{repuen 2 keep them uncbetructed angd
iessen the hazard of extanelive dammage.

S.  Z¥roadl, Shallow, Sardy Fiver Bads

Ouring maat of the year, Yrosad, sha'iru,
valer in ther and are sastly {ardel, Afeepras
rrange to a8 much an 5 weters desp ani 0T 1e
rapld (Y voours 1% bed. and (F sloaw, {4 depos BYge qusn’it.er Of sand,
sravel ard rIlt Ther @ *hods used Lo ropm w. Y thece coniletons sre;

s3rly rtsere have almopt no’
%, *he ztyeom may "udderly {n«

42 . Wner the iyrrant {s

e

a. Bridge the Tiver oed, Raeping the Lridge rpans ahova the reach
of the current. Tois cften eptails unecoromical gwade changes.

t. Excgvate belew a low bridga, This zay prove to be An endless
and coatly task.
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¢. Build parallel embankments to chauiiel the water in a way to
ersure rapid drainage.

d. Tunnel under the river. In such a case, the entrances must be
thoroughly safeguarded.

6. The Wei Ho Bridges

When the Pao-chi--T’ler-skui Yail line was originally built /under
the KMT regims?, for the sake of economy, every effort was made to avoid
¢rossing the Wei Ho, and no bridges were built te cross it. But because the
cuts were deep and the slopes steep, the vidbration caused by passing trains
induced frequent collapse of the side walls. Thus, the line was not opereble
apd had to be reconstructed. When we reconstru~ted it, many engineorin-~
changes had to be made., When the Tien-shui--Lar.chou line was built, the
same mistake was not repeated. The Wei Ho had to be bridged six times. Al-

though the bridges were not very large and only 10 or more meters high, still
they vere quite expensive.

7. <roseing Two Summits

After passing Lung-hsi, the line had to cross the first of two moun-
tain range divides at an elevation 1,000 meters higher than T'len-shui, The
grade had to be limited to a rise of no more than 10 meters per kilometer.
Henze it was necessary to extend the length of the alignment. After the first
summit was passed, it was necessary to build a big bridge over the Hsien Ho,
and go around by Chao-chia-kou, on the opposite side of the river, in order to
regain elevation. When Ma-ho-chen was reached, the line had to make a com-
plete lcop, crossing over itself at a higher elevation. In this locality, it

was necessary to cross the Hsien Ho three more tigmes Some bridges had to be
tutlt to accommodate curved stretches of track.

Or. this portion of the line, .it was proposed tc increase the grade
from 1.2 percent to 2.2 percent, including the curve reduction ratio, and then
use double-headers to haul the trair- over this scection. 1In this way the
¢rn-sing of the river four timeswouldbe unnezessary with s consequent saving
in construction time. Furthermore, if a* s later date, a long tunnel were to
te built, the grade could be made such that a eirgle locomotive could haul
the trains instead of a double-header.

Further along the route, anaother very high and broad range blocked

One attempt to tunnel it had failed. In the course of a few months,
he ordinary bricke used for lintng the tunnel dizintegratad. To have con-
tinued along the  wme route would have meant

ne way.

v
t
2

loss and disaster. Accordingly
4 long *unrel was mrde at another location which not only reduced the rumber
of nigh dbriages to be Yuilt acros: deep gullies, bur also shortened the dis-
tance by mors than 10 kilometers

3 Deep yuilies ard High Bradges

The loezs soil region 1s withou t
separated by deep gullies with winding s s of bracxieh vater. The line
had to cross ruzh gullies on bridges from 1S to LS meters high at more than
108 pluc=:; vhe majority of the bradges were from 3C-40 meters high. Afrer
rainn. The water in these gullies was ofven b meters leop The construction
of tnese bridges was nov a simple matter If the piers apd abuuments had been
built of <oucrete, it would have required tens of thousands cf cubic meters of
corrrete for which ~uitable water, rotk, and fusl, were nct availlable locally.
Hence 1% was dectded to build séructural steel bridge plers

< forests; there are only bare nills
Tre

np
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9. The Ta-y;ng-liang Turnel

On the railroads of North China, there are only a few tunnels, in-
cluding the cne mcre than 1,000 meters long at Kuan-kou in the Pa-ta-ling
mountains. Although that tunnel and the V-shapad switchback are truly
amazing, the new tunnel at Ta-ying-liang on the T'ien-shui--Lan-chou line
1s even more marvelous. Tt is several 11 long [I,980 meters long, accord-
ing to the Sian Ch'un-chung Jih-peo of 1 October 19527. Work on the Ta-
ying-liang tunnel started b4 April 1951 with 200 aggresaive construction corps
troops working simultaneously from both ends of the tunnel. After penetrat-
ing to a depth of only 15 meters, they struck the hard red clay character-
istic of Kansu. Using long steel rods this difficulty was solved and by the
end of 1951, the tunnel was two thards done, It was completed in July 1952,

25X1

1. Toeation: China, Northwest China Adminietrative Area, Kansu, Ch'u-erh-
ch'a Tunnel

Caption and Description: "Ch'u-erh-ch'a Tunnel on the T'ien-shui--Lan.
chou Section of the Lung-Hai Railway." Color photograph shows the
approach and entrance to the tunnel, It also shows the type of .cut-
ting of the approach, the single track leading into the tunnel, and
train engine pushing one tank car and pulling another

Fhotograph Description: Size, 10 x 1l incres; good; slick paper

Jen-min Hua-pao, Peiping September 1952, front cover
s 2
255)(1

25X1

- Location: China, Northwest China Adminictrative Area, Kansu, Ch'u-erh-
<h'a Tunrel

Caption and Description: "The Ch'u-erh-ch'a Tunnel, One of the Longest
Tunrels in China, Was Completed & Year Ahead of Schedule." Photo-
graph shows the inside of the tunnel

Fanwograph Description: Size, L x 5% inches; good; siick paper

Jen-min hv.e-pao, Peiping, September 1952, page l@ top

25X1
25X1

K Location. China, Ncrthvest China Administrative Ares, Kansu

n

Caption and Descriptinn: "View of the Failway Track and a Tunnel in the
Tn'tu-chia‘hsia Gorge." Photographs shows a str_tch of the T'ien-
shui--Lan-cuou aection of the Lung-Hai Railway, built along the Wei
Ao in the Ch'iu-chie-hsia gorge, wntering the mouth of a tunnel

Photograph Description: Size 6% X 7 inches; good quality; slick paper

-7 -
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Lorr Chana, Northewes®

ch’uan Railwey Bridge

of the highest cime onothe Tiiena

lan-rhwu secting

Photograph Description: Size 9 x 10 inches, good; slick paper

25X1 Jen-min flua-pao, Felping,3eptember 1952, rapge 19

25X1

A Tocarion: China, Northwest China Administra=:ve Area, Kansu, Lung-Hai
Yailway

Caprtion and Description: "View oF the T'ien-shui--Lan-chou Secticn {Hear
Ch'e-chia'ch'uan." Color phictegraph shows the nature of the terrain.

Fnotograph Descraption:  Size, hé % 5 inches; goody siick paper

25x1 {:‘:_n-min Hua-pao, Peiping,Sept=mber 1952, page 20, top left

25X1

H o Trianicn China, NHorthwest Chinn Adminictrative Area, Kansu, Lung-Hai
Railway

‘apTicn and Lescription:  "Construstion of Readbed Mear Shih-li-shan,
the Last sec<ion of the Line Botween ©'ien-shul and Lan-chou "
Totor pnotograph showswerkmen using a

¥ terrain in the excavation of the

]
b
3
v
=
T
21

Fhotograpn Description:  Size, & x

25X1 "

Tarwraons Chane, Northwe:t China Admini- o rat tve Aren, Kansu, Lung-Hai

WAL lway

1y Briage on the T ien-zhyl--
" folor phetograph
piiiar-zupporced ruilvay

Ho
Srze, TL o« 1L anches; pood; slick puper

O, Feiping, September 1OS2, page 20, bottom

25X1
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Lo ' ‘s'i’
8. Location: China, Northwest China Administrative Area, Kansu, Lung-Hai ;
Railway

Ception and Deceription: "“Entrance to the Ch'‘u-erh-ch'a Tunnel."
Color photograph, taken from inside of the tunnel looking out,
shows the lining of the tunnel, cut out section of the hill, an
armed sentry, [srobably a tunnel guard/, and two worlkmen

Photoéraph Deseription: Size, 7% % 12 inches; good; slick paper

25X1
25X1

Jer-min Hue pao, Peiping, September 1952, page 21
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